Time-dependent alterations of cerebral proteins following short-term normobaric hyperoxia.
Sufficient oxygenation is indispensable for cognitive performance in mammals. In order to assure adequate oxygenation and to prevent hypoxia in medicine or aviation, different approaches of oxygen delivery are realized. With regard to hyperoxia, it is well known that it increases the risk of tissue toxicity and inflammation by generating radical oxygen species. However, this impact of hyperoxia on the expression of specific brain proteins has not been evaluated in detail yet. The present study analyzes time-dependent changes in protein expression in rat brain after a short-term exposure to normobaric hyperoxia. Thirty-six Wistar rats were randomly assigned to six different groups, three normobaric hyperoxia (NH) groups or three normobaric normoxia (NN) groups, each consisting of n = 6 animals. NH animals were exposed to 100% oxygen, NN rats to 21% oxygen, each group for 3 h. One group of NH and one group of NN were killed immediately after the 3 h, one group each after 3 days and one group each after 7 days. Rat brains were removed for analysis and whole brain detergent protein lysates were separated via two-dimensional gel electrophoresis followed by subsequent identification of protein expression alterations by peptide mass fingerprinting using mass spectrometry. Also, a functional network mapping and molecular pathway analysis were carried out. Statistical analysis was performed using analysis of variance (ANOVA) with Bonferroni correction using P < 0.01. Physiological parameters of the animals did not differ significantly between the two groups except for partial oxygen pressure (580 vs. 89 mmHg; P < 0.05). The expression of nine proteins was found to be significantly altered (five up-regulated: GOT1, CCT2, TCP1, G6PD, and ALB; four down-regulated: PEBP1, PRDX2, ENO1, and MDH1). IPA generated a network with eight focus proteins associated with pathways in "cell death, cancer, and signalling". Although hyperoxia was normobaric and induced for only 3 h, significant changes in brain protein expression were detectable immediately after the 3 h, after 3 days, as well as after 7 days. This may indicate effects on brain protein expression take place in the rat brain following a relatively short period of hyperoxia.